Introduction
Improving availability and access to modern contraceptives in rural and suburban communities in developing countries is one method of ensuring contraceptive security and increasing contraceptive uptake. Contraceptive security exists when every person is able to choose, obtain, and use quality contraceptives and other reproductive health products when and where they need them, regardless of wealth, geographical location, and ethnic group. 1 The shortage of health care facilities and providers in rural and suburban communities limits the availability and access to essential health care products and services, including contraceptive products. In many rural and urban areas in Sub-Saharan Africa, health care services are often provided by proprietary patent
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Ujuju et al medicine vendors (PPMVs). PPMVs are a large group of informal health providers who often operate from a shop and are patronized by all segments of the community, especially the poor. 2 The roles of PPMVs have long been recognized and reported in several countries in Sub-Saharan Africa, including Kenya 3 and Cameroon. 4 Informal health care providers comprise a significant component of health systems in developing nations, yet little is known about their most basic characteristics in terms of performance and quality. In a recent systematic review on the role of the informal health care providers in developing countries, it was found that adherence to national guidelines by informal health service providers is lacking and provider practices are poor. 5 Unlike retail pharmacies who must list a registered pharmacist as at least one of the owners, PPMVs in Nigeria are not required to have a pharmacist attached to the business. 6 In 2006, there were 13,903 PPMVs registered with the Pharmaceutical Council of Nigeria (PCN), 6 but this is certainly an underestimate given that many PPMVs are not registered with the PCN. One estimate puts the number of PPMVs in Nigeria as high as 43,000. 7 In Nigeria, a PPMV or "patent medicine seller" can be defined as a person without formal pharmacy training who sells orthodox pharmaceutical products on a retail basis for profit. 8 PPMVs are the primary source of drugs in many suburban and rural communities as they are found in both rural and urban communities in Nigeria. 9 In Nigeria, PPMVs are noted for dealing in a variety of medicines and services. They are authorized to sell overthe-counter drugs including common drugs such as pain killers, cough syrups, and antimalarials. 10 Several studies have reported PPMVs as the most common source of malaria treatment in Nigeria. 2, [11] [12] [13] [14] They are also reported to offer treatment of childhood diarrhea 9 as well as hypertension. 15 Originally meant to sell only over-the-counter and nonprescription medications, the role of PPMVs has evolved to include the sale of prescription medications for multiple diseases; [16] [17] today they generally sell all types of drugs as determined by their financial capability. 10 A majority of the PPMVs are without a medical background; some of them having only a primary level of education, while most lack adequate knowledge of how to dispense oral contraceptives and the skills to communicate key information to potential users. Some PPMVs start as apprentices to acquire skills under an existing license holder. [18] [19] [20] Others may be former or current auxiliary level health staff. 18, 20, 21 It is therefore necessary to provide PPMVs with adequate training on the use of contraceptive methods with the aim of enhancing their counseling skills and implementing best dispensing practices. Findings from previous studies in Nigeria recommended improving the knowledge of PPMVs in drug dispensation through training, as done in other countries, such as Nepal 22 and Kenya. 23 The form of advice provided by PPMVs has been reported in an earlier study. 22 In recent years, studies have reported on the quality of advice provided by PPMVs in universal precautions 24 and in treatment of childhood diarrhea 9 and malaria. 2, 13, 14 Three-fifths of users of contraceptives obtain their contraceptives from the private medical sector, and about half of oral contraceptive pill users get their supply from PPMVs. 25 In Nigeria, PPMV shops are the common place to purchase contraceptives for over 60 million persons of reproductive age; 26 very little is known about the nature and quality of the advice on contraceptive use provided by PPMV shop attendants to their clients. Given that PPMVs generally have no formal pharmaceutical training, the national family planning reproductive health guidelines and standards of practice allow PPMVs to sell oral contraceptives for refill and refer first-time oral contraceptive users to a qualified provider. 27 However, little is known about how PPMVs adhere to the guidelines. This paper reports on the nature of the advice provided by PPMVs specifically related to the prescription and sale of oral contraceptive pills, in particular their referral practices and resupply practices. Using the mystery client approach, this paper assesses whether PPMVs follow statutory prescription practices related to counselling, referral to higher level of care, and resupply of contraceptives. The study also assessed whether PPMVs can identify side effects of oral contraceptive pills and take appropriate action, as well as the challenges faced by PPMVs when providing family planning services in their communities. Findings from this paper will provide information for government-and donor-driven programs to develop interventions that will improve the quality standards of PPMVs in Nigeria. Similar programs have been developed and implemented in Tanzania through the Accredited Drug Dispensing Outlet (ADDO) national rollout strategy.
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Methods and materials
In this study, the mystery client approach was employed. It is an approach that uses simulated clients to assess the reception and services provided by service providers. As used in this study, the mystery client approach presented a woman (a simulated client) of reproductive age who visited a PPMV anonymously, posing as a customer/client with the intention of demanding and obtaining a contraceptive method. After leaving the facility, the mystery client completed a 
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Oral contraceptive advice by medicine vendors in nigeria form detailing the advice received at the outlet. During each visit, each mystery client was to simulate one of the following three scenarios: a client who had never used family planning demanding the use of oral contraceptive pills; a client desiring resupply of oral contraceptive pills; and a dissatisfied user of oral contraceptive pills wanting to switch to any other method. The mystery clients involved in the study were aged 24 to 27 years and were recruited from different communities outside of the study locations. A total of 12 mystery clients and four supervisors took part in the study.
A total of 410 PPMVs selling contraceptive pills in Lagos, Enugu, Kano, and Plateau states were selected for the survey. The sampling frame for the selection of the outlets was an updated list of 1,826 PPMVs obtained from local PPMV associations compiled by the researchers. We ensured that PPMVs that had ceased operating or relocated outside the city were removed from the list. The 410 PPMVs were selected in proportion to the number listed for each of the four states as follows: 240 of 1,099 in Lagos state; 88 of 364 in Enugu state; 50 of 230 in Plateau state; and 32 of 133 in Kano state. A simple random sampling was used to select the PPMV outlets for participation in the study.
During the data collection, each mystery client visited between six to eight PPMV outlets per day and presented one of the following scenarios: first time user of pills intending to adopt a method; a dissatisfied pill user intending to switch to any other method; or a user looking for a resupply of pills. After leaving the facility, the mystery client filled out a survey form detailing the service and experience at the outlet. At the end of each day, the team met to debrief and ensure that the study was on track.
The mystery clients were trained for 3 days prior to the fieldwork to acquaint them with all issues related to the survey methodology and instruments. As part of the training, detailed information about the oral contraceptive pill was provided and discussed. This included contraindications, side effects, and complications that may be associated with oral contraceptive pills. Also discussed were, when and how to take the oral contraceptive pills and what to do in case a woman missed a pill. Using role playing and other practical sessions, participants were also trained on how to simulate the three scenarios. The training ensured that each mystery client developed and demonstrated competence in the particular scenarios they were to simulate in the field. Dissatisfied users wanting to switch methods were trained in how to present with at least one of the following simulated complications: severe headache, irregular menstruation, breast pain, nausea, abdominal pain, blurred vision, and weight gain. They were also instructed not to accept any treatment offered, apart from the purchase of pills.
The authors attended the meetings of local PPMV associations and briefed them about the study. Many PPMVs in Nigeria trade in products they are not authorized by law to stock. Insisting on written conformed consent would have created suspicion and outright refusal to participate; we therefore obtained verbal informed consent from members of each association. However, given that mystery clients were used, the exact time and the PPMVs that were to be visited by mystery clients were not disclosed.
A qualitative study using in-depth interviews (IDIs) was also conducted to obtain information from PPMVs on some objectives of the study that could not be captured with the mystery client survey. Issues, such as whether PPMVs find it convenient to refer new family planning clients to a health facility and the challenges PPMVs face when providing family planning services in their communities, were explored. Two IDIs were conducted in each location. A total of eight IDIs were conducted during the study.
Data analysis
Quantitative data were managed and analyzed with Statistical Package for Social Sciences Version 16 (IBM Corporation, Armonk, NY, USA) based on a predetermined analysis plan. Because some cells had expected values below 5.0, analyses were based on Fisher's exact tests. Qualitative data generated from IDIs with some PPMV owners were also analyzed using transcript-based analysis.
Results
A total of 410 PPMVs were sampled from the list of PPMV outlets. The sample was proportionally allocated according to the total number of PPMVs trained across the states. Table 1 presents findings on descriptive information about the study. Almost three-fifths (58.5%) of PPMVs were sampled in Lagos, about one-fifth (21.5%) in Enugu, about one-tenth (12.2%) in Plateau, and less than one-tenth (7.8%) in Kano state. Ninety-four (94) percent of the outlets visited were in urban and semiurban areas while only 6% were in rural areas. Clients were asked to note the nature and form of any procedures or formalities they had to go through before they could see a PPMV at the outlet. More than four-fifths (82%) of the clients did not have to go through any formality at the outlet. Only 17% of the clients had to wait or queue at the outlet before being attended to. Similarly, nine-tenths (91%) of the mystery clients reported they were received in a friendly manner at the outlet. Approximately 77% of the informed of what to do if they missed a pill and 13% were informed of the importance of taking the seven iron tablets in the 28 pill pack. Furthermore, only 15% were informed of any possible side effects of the pills. A major aspect of counseling clients who want to use oral contraceptive pills is how to manage side effects, yet only 8% of the PPMVs explained to the clients how to manage possible side effects if they occurred. The study sought to find whether there were differences in advice provided by PPMV owners and those provided by attendants who were not owners. As shown in Table 3 , there were no significant differences between owners and attendants in all of the areas they were expected to offer advice on, including prescription, referral, and management of side effects. Similarly, as shown in Table 3 , with the exception of only one piece of advice, there were no differences between the advice offered by male and female service providers. Advising new pill users on what to do when they miss a pill, however, differed between males and females. While over one-quarter (26.7%) of male service providers advised properly on what to do when new pill users missed a pill, none of the female service providers did so (P,0.05). Regarding the language used in the interactions, Table 3 shows that 49.1% of interactions in English resulted in the sale of oral contraceptive pills to new users compared with 23.0% who used local languages (P,0.05). On all other aspects, however, the advice given to new users in English was not significantly different from that given in other local languages.
Dissatisfied pill users wanting to switch to any other method Dissatisfied pill-users and clients who wanted to switch from oral contraceptive pills presented at least two or more predetermined complications. Complications presented 
First time users of the oral contraceptive pill
By law PPMVs are not authorized to provide oral contraceptive pills for first time users as many are not professionally qualified to be able to identify contraindications. Clients who presented desiring to use oral contraceptive pills for the first time reported that 30% of the PPMVs referred them to nearby clinics or hospitals for medical checkups or asked them to see a doctor (Table 2) . Quite importantly, 41% prescribed daily oral contraceptive pills to the clients while 9% actually sold oral contraceptive pills to the clients. Of all the simulated new oral contraceptive pill users, only 24% reported they were 
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Oral contraceptive advice by medicine vendors in nigeria included nausea (58%), abdominal pain (46%), severe headache (44%), breast pain (37%), weight gain (26%), blurred vision (14%), and irregular menstruation (8%). However, as shown in Table 2 , only 71 of 145 simulated clients (49%) who presented as dissatisfied users wishing to switch from the pill to other methods were referred to a health facility. Most (79.3%) were advised to switch to other family planning methods without any questions. Sixteen percent were asked to continue the current oral contraceptive pill type, while 18% were asked to discontinue the current oral contraceptive pill type, or change the current pill type (11%) to another type depending on the complaints presented. Ten percent of clients were offered treatment by PPMVs. This offer was made in spite of the fact that offering treatment is actually beyond the scope of their practice. Table 4 shows the nature of advice provided by different categories of PPMVs to simulated dissatisfied clients. A significantly higher proportion of PPMV owners (54%) compared with PPMV attendants (28%) advised or referred clients to clinics and hospitals to seek medical help (P,0.5). However, there were no significant differences in proportions who offered to treat simulated clients.
Those who wanted resupply
Sixty one percent of simulated clients who presented and asked for resupply of pills obtained them with no questions asked. There was no significant difference between the proportion of PPMV owners and PPMV attendants who supplied pills to simulated clients without asking any questions (Table 5) . However, the proportion of female PPMVs who supplied pills without question (69%) was significantly higher than males (69% versus 35%; P,0.05).
A critical aspect of the services expected from PPMVs is to refer first time clients who request oral contraceptives to a higher level of care. One of the objectives of the survey was to identify the reasons why PPMVs may not refer new family planning users to family planning clinics and the challenges the PPMVs faced when providing family planning services The women are supposed to go to health facilities so that they will be examined in the hospital by professionals to know the method that is medically okay for them. (PPMV, Enugu)
"If it is pills, it means she will come back to us to buy her pills". (PPMV, Enugu)
It was found that only 30% of first timers were referred. PPMVs who did referrals were of the view that the clients so referred would come back to them to purchase the product. On the other hand, some of the PPMVs did not refer new clients to appropriate health facilities for fear of losing their clients and reduced sales, seeing as clients referred to hospitals tend to procure the prescribed family planning drugs from the clinics. This was confirmed among many PPMVs. Many conveniently argued that they were unable to distinguish first time (ie, intending users) from existing users. They mentioned that some first timers may come with empty packs obtained from friends and ask to purchase the same brand. This makes it difficult for them to be identified as new users. Secondly, as community members they are sometimes obliged to serve people who come in for resupply on behalf of others. In this way new clients may present themselves as buying for their friends who are known by the PPMV as existing users: "If you explain or refer somebody to a health facility, you won't expect her to come back again". (PPMV, Enugu)
There was evidence that some PPMVs were owned by nurses, practicing or retired, and some other health care professionals. Many of these cadre of health care workers thought they were qualified to prescribe pills from their shops because they work or had worked in the past in hospitals. A nurse PPMV owner argued in this direction as follows: Some of the PPMVs worked on the maxim of "you hear nothing and you see nothing". They explained that they are in a commercial business and sell what people ask for. Consequently, if someone comes to ask for family planning, given the sensitive nature of contraception, questions are not asked. They feel that, as community members, asking too many questions will only turn people away. The PPMVs mentioned that advice is not given if it is not sought. However, when advice is sought and the client wants PPMVs to recommend a method, it is only then that most will refer to a higher level of care: As pointed out earlier, while some of the PPMVs reported that the clients usually come back to buy pills from them after they referred them to the hospitals, some felt otherwise. For some in this latter group, the fear that the client would not return to make purchases is the main reason for non-referrals to appropriate health facilities. The findings confirm a study that found that when it comes to contraceptive pills, providers have very little concern for safety procedures such as lack of screening. 34 Many of those who did not refer mentioned that from experience, women would not visit health facilities even if 
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Oral contraceptive advice by medicine vendors in nigeria they were referred. The cost of traveling to a health facility to ask for 'ordinary' contraceptive pills was a great burden. The PPMVs presented various reasons why women do not want to visit health facilities on referral. These reasons include, high cost of transportation to the hospital, women's belief that the cost of family planning services at the hospital is high, and an unavailability of health facilities in the communities, especially for clients in rural areas. These reasons were communicated by two PPMVs as follows:
Some (women) after considering the cost of paying transport to the hospital only to get information, they will just buy any contraceptive pill they have heard other women mention such as Duofem. You can refer them but how sure are you that the person really went to the place you referred her to?
Some women don't go when you refer them so it is not our fault but the women's fault. (PPMV, Enugu)
The number one thing that will motivate them is if there is a hospital that is very close to them. It will motivate them to want to go to the place, within some minutes they will get there, but if it is far they won't go. (PPMV, Jos)
Discussion
The mystery client approach has been recommended as a useful research tool to examine and understand client-provider interactions in health delivery. 29 Mystery or simulated clients are individuals trained to visit service providers as 'clients' to observe the services provided. 30, 31 In Sub-Saharan Africa, this approach has been used in the past 3 decades to assess the quality of care provided by family planning service providers. 31, 32 In recent years, it has been used to assess condom negotiation in Malawi. 33 In Nigeria, simulated clients have been used to examine counseling and clientprovider interactions in formal family planning settings in 68 pharmaceutical and 85 family planning centres. 34 Outside Africa, the approach has been used in Peru to assess quality of family planning services including the duration of counseling sessions. 35 Nearly 3 decades ago, it was utilized to understand barriers to effective family planning in Nepal. 36 There was evidence that about 70% of potential new users of oral contraceptives were not referred to the appropriate level of care and that oral contraceptive pills were sold to about 41% of simulated clients. It was observed that some PPMVs refused to refer new clients because they thought they would lose business. There is a need for training of PPMVs that emphasizes the finding that PPMVs who successfully referred clients to clinics and hospitals often reaped the benefits, as these clients often come back to them to make future purchases. Another challenge mentioned by PPMVs was that they were sometimes unable to distinguish between new and existing users. Although for some PPMVs this was a convenient way to sell products with no questions asked, future training for PPMVs should develop an algorithm that will help PPMVs distinguish potential from existing users and refer the former to appropriate higher levels of care. As the qualitative data showed, some PPMVs felt that, given the sensitive nature of family planning, it was embarrassing to ask women probing questions when women presented to ask for oral contraceptive pills. It is important to emphasize during PPMV training that women who visit PPMV outlets are more likely to be receptive to probing questions and to be more willing to accept the best advice possible if it is provided in an informal fashion. There is evidence in the literature that the reasons why clients prefer obtaining family planning methods from PPMVs could be attributed to 1) the absence of formalities and time wasting at PPMVs prior to being attended, 2) the proximity of the facility to their homes, and 3) the perception that clients will pay more at a health facility. 37 It was found that some new clients were often asked no questions because many come with the intention to purchase and often mention the name of the contraceptive pill they wish to purchase. Notwithstanding this, PPMV training should include the need for appropriate counseling as this will enable PPMVs to identify those new to family planning and refer them to a health facility. Some PPMVs with some background in health care felt they were qualified to offer contraceptive pills to women on their first visit. PPMV associations need to advise their members to appreciate the fact that even though they may be trained, their outlets are not permitted to offer certain services; in nearly all cases, no questions were asked to rule out contraindications. Only a few clients were actually advised on how to take the pills and what to do when they missed a day's pill. On several grounds the advice given to simulated new pill users fell short of expectations, including in the areas of prescription, referral, and management of side effects. Given that the advice is poor in all areas, training for PPMVs should therefore be comprehensive. There is a need to explore the possibility of offering incentives to PPMVs for every client they refer, as this may offering poor advice which may be beneficial to the PPMVs.
Although some PPMVs referred respondents who presented complications with pills to a health facility, about 50% did not do so. Some PPMVs simply asked clients to switch from one type of oral contraceptive pill to another or switch to another contraceptive method altogether. Furthermore, one in ten simulated clients who presented with complications 
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Ujuju et al were offered treatment. This was certainly beyond the PPMVs scope of practice and needs to be addressed in future training. It was found that there was no significant difference in the proportion of PPMV owners and PPMV attendants who offered to treat clients. On the whole, there were no differences between the advice provided by PPMV owners and PPMV attendants. This is worrying given that owners are often considered better educated, well-trained, and belong to associations which strive to improve the services they offer. Subsequent training of PPMVs should continue to include both owners and attendants. Updated training for PPMVs should focus more on the need to refer clients who present with complications to a health facility. PPMVs should also be informed that they are not meant to treat clients with complications or side effects, a task that is evident in the findings, they are currently doing. Among potential new users, the language used in the interaction had one significant effect; compared with interactions in local languages, interactions in English more often resulted in the sale of oral contraceptives. When dealing with clients, particularly new clients, PPMVs should be encouraged to use the local language. This is likely to engender easy understanding and comprehensive counseling, which may in turn encourage PPMVs to avoid selling oral contraceptive pills to new clients without prior visits to appropriate clinics or hospitals. PPMVs have a huge potential in ensuring contraceptive security in Nigeria as a majority of the PPMVs had pills in stock on the day of the survey. Efforts to improve the services they offer to new and existing users of oral contraceptive pills should be an important component of any family planning strategy in Nigeria.
study limitations
A limitation of the mystery client methodology is recall bias on the part of the mystery clients -it might have been difficult for them to recall their experiences. Debriefing with the supervisor immediately after interacting with the PPMV was adopted to reduce recall bias. Although the study provides data about the nature of advice provided by PPMVs, the results of the study may not be representative. The study was urban biased as PPMVs in rural areas do not have defined contact addresses that can be easily located.
Conclusion
PPMVs are crucial in delivering health services in both urban and rural settings in Nigeria. Many tend to offer contraceptive pills, even though they are not authorized to do so. Additionally, some do not refer pill users who present with complications. There is a need to emphasize the need for PPMVs to recognize both their limitations in initiating oral contraceptives and managing clients' complaints arising from use of contraceptives, and in referring such clients to a higher quality of care. Updating training to address the need to refer new family planning clients and clients with complications from pills and other methods of contraception to a health facility, is proposed for PPMVs. An updated training should emphasize that PPMVs should not treat clients with complications or side effects but instead refer them to a health facility. Furthermore, PPMVs should be trained on other methods that a client can use temporarily, such as emergency contraceptive pills, condoms, or Standard Days Method, 38 prior to pill use. This will assist in addressing the issue of needing an interim or stop gap method to prevent pregnancy for women who live far from a facility or who live in rural areas, prior to commencing an appropriate method by a provider. Communication messages designed to change behavior should be developed to create more awareness among the general population on the affordability of family planning services at the health facilities and the importance of visiting a health facility to see an appropriately trained provider before adopting any family planning method.
